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Video games have become increasingly popular over the last five years and
have rapidly become one of the biggest sellers in the market place. The first
description of an epileptic seizure associated with a video game, was in 1981
byRushton', when a seizurewasdescribed in association with a gameof"Space
Invaders", the precursor of many of the video games available today. Video
game epilepsy is considered to be due to an underlying photo-sensitivity in the
individual involved 23. Various stimuli in the games have been implicated,
including flashing lights, shifting scenes and geometric patterns. Other factors
that may be relevant in the production of seizures would include sleep
deprivation, sitting too close to the television screen, playing in a darkened
4 room, the level ofexcitement, and the length oftime spentplaying the game .
We report on three patients who recently presented to the neurological
department with seizures after playing video games.
CASE ONE
A 13 year old boy had been in an excited state, havingjust purchased a "Sonic
the Hedgehog" video game, for which he had been saving for some time. His
mother, who witnessed the event, reported that he had only been playing the
game for a few minutes, when he suffered a tonic/clonic seizure. He had no
previous history ofseizures and no family history ofepilepsy. Afull general and
neurological examination was entirely normal on admission to hospital. A
subsequent EEG recording showed paroxysmal features on photic stimulation,
suggestive of a photo-convulsive response (figure 1). An EEG recorded while
playing "Sonic the Hedgehog" on his Sega Mega Drive, consistently revealed
similar paroxysmal features at a certain point in the game when balls flashed
(figure 2). EEG recordings were performed on his non identical twin and on his
mother and both proved to be entirely normal. Wearing dark glasses seemed
to ameliorate the photo-convulsive response. Caution regarding the use of
video games was advised. He was not started on any anti-epileptic drugs and
no further seizures have occurred to date.
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Fig. 2 Case 1: EEG recording while playing
"Sonic the Hedgehog" demonstrating similar
response.
CASE TWO
A previously fit and well 14 year old boy had been playing "Super Nintendo
StreetFighter11" foraboutonehour. Hehaddifficulty getting pastone particular
stage and had become totally engrossed in the game. He admitted he was
sitting very close to the television screen in the room with the lights out. He said
that he was aware that something was wrong and attempted to switch off the
computer, but before he was able to do so, he lost consciousness. He was
discovered a few minutes later by his mother who initially found him difficult to
rouse, and subsequently to be drowsy and confused and complaining of
headache. He reported that a few days earlier, while playing the game "Super
Mario", he had felt dizzy and switched the game off. At that time there was no
frank loss of consciousness. He had no significant past medical history; his
mother suffered from epilepsy of a partial type. Examination was entirely
normal. EEG recordings showed features of primary generalised epilepsy with
a photo-convulsive response. He was not commenced on any anti-epileptic
medication but was advised to take precautions when playing video games. No
further seizures have been reported.
CASE THREE
A 13 year old girl had suffered a tonic/clonic seizure while using a computer in
school and a second seizure whilst watching television at very close range.
There was no significant personal or family history. Examination was entirely
normal, but an EEG recording revealed a normal resting record which became
rather unstable on photic stimulation. Following these two episodes she had
been commenced on sodium valproate 200mgs twice daily and remained
seizure free for a period ofthree years, after which her drug therapy was slowly
withdrawn. Three months later, when she was playing "Super Nintendo Street
Fighter" she suffered a further tonic/clonic seizure. She was recommenced on
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sodium valproate and was advised about the relationship ofthe seizure and the
video game. No further seizures have occurred.
DISCUSSION
Video game epilepsy is thought to be a form of photo-sensitivity. Photo-
sensitive epilepsy occurs in response toflickering lightstimulation and seizures
may occur in day to day life when exposed to sunlight flickering through trees
or flickering television screens. The prevalence of photo-sensitivity is not
completely certain and estimates range from two to eight per cent in patients
with epilepsy4'5. Photosensitive epilepsy issaidtohave an ageofonsetbetween
8 and 19 years, females being slightly more affected than males 5. Between
1981 and 1992, there have been a total of 17 case reports of video game
epilepsy. The age ofonset has ranged from 4 to 17 years (mean of 1 1.9 years),
the male tofemale ratio is4.7 to 1 6. It is likelythatthedifference inthe sex ratio,
between pure photo-sensitive epilepsy and video game epilepsy is simply due
to the fact, that video games are more often played by boys than by girls. Video
games are thought to be more potent in provoking seizures than ordinary
television because of the nature ofthe stimuli that are presented, with flashing
lights and shifting scenes, and the children often sit very close to the screen, in
darkened rooms, becoming totally engrossed in the activity on the screen.
Because of concern regarding seizure production, Sega and Nintendo, the two
market leaders, have recently issued a warning with their products, (figure 3).
I AWARNINGII
READBEFOREUSINGYOURNES,SUPERNESORGAMEBOYSYSTEM
Averysmall portion ofthepopulation may experienceepilepticseizureswhenviewingcertain kinds
offlashing lights orpaKternsthatarecommonlypresentin ourdailyenvironment.Thesepersonsmay
experienceseizureswhilewatchingsomekindsoftelevisionpictures orplayingcertainvideogames,
including gamesplayedontheNES,SuperNESandGameBoy0systems. Playerswhohavenothad
any previous seizures may nonetheless have an undetected epileptic condition. Consult your
physician before playing video games if you, or anyone in yourfamily, has an epileptic condition.
IMMEDIATELY discontinue use and consult your physician if you experience any of the following
symptoms while playing video games: altered vision, eye or muscle twitching, other involuntary
movements, disorientation, loss of awareness of your surroundings, mental confusion, dizziness,
sickness, and/or convulsions.
Fig 3. An example of the warnings now supplied by the video games manufacturers.
In only one of our patients was anti-epileptic medication prescribed and this
was because ofthe history of seizures which had been provoked previously by
lesser stimuli. Patients presenting with video game epilepsy should be advised
of the relationship between the video game and the seizures, that they should
avoid playing the games if possible, though this advice is not always readily
received. If they continue to play the games, they should stay well back from
the screen, in a well lit room. It has been shown that the wearing ofa patch over
one eye appears to abolish the photo-sensitive response, and in one of our
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cases wearing dark sunglasses also seemed to ameliorate the photo-sensitive
response.
Although the overall risk of photo-sensitivity is low in the total population, of
theorderof I in4,000, butbecauseofthecontinuingpopularityanddissemination
ofvideo games, it seems likely that we will see further cases in which they have
provoked seizures.
We thank Dr D P Nicholls who was the initial physician in one of the cases, the Departments of
Neurophysiology in the Royal Victoria and Belfast City Hospitals, and Miss Brenda Magee for
typing this manuscript.
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